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Learning Robotics Concepts with Lego Spike Essential: Data Collection 2021 with
Pre-service Teachers
Deborah A. McAllister, Ed.D. and Jared L. Glidden
School of Education

Research Question
Will teacher professional development, with the Lego Spike Essential robotics platform, result in increased computer programming efficacy scores?

Background

Methods

This program focused on work with Lego Spike Essential
robotics, which is a kit for student use in grades 1 to 5.
Each teacher self-evaluated knowledge and skills, before
and after a 6-hour workshop. Though there were five
workshops, each teacher completed the evaluation for only
the first workshop attended.

During the fall semester of 2021, 20 teacher
participants provided survey data for the
efficacy scale (Tsai et al., 2019) and a Lego
(2016) creativity self-report. The goal was to
provide high-quality, teacher professional
development to increase knowledge and
instructional skills for integrating robotics into
the elementary grades (1-5) classroom.

Xia and Zhong (2018) reviewed 22 papers on teaching and
learning robotics content knowledge in K-12. Among the
findings was that the questionnaire was one of the
commonly-used assessment tools. Kim et al. (2015)
studied pre-service teachers’ STEM engagement, learning,
and teaching via robotics. They found improvement in
STEM engagement, as measured through emotional,
behavioral, and cognitive factors. Tsai et al. (2019)
developed a computer programming efficacy scale which
can be applied to robotics education. The five subscales
included Logical Thinking, Algorithm, Debug, Control,
and Cooperation.

Results
The measurable objectives were the following:
1. There will be a statistically significant increase in teachers’ scores on a 16-item, computer
programming efficacy survey, between administrations of the instrument.
2. There will be a statistically significant increase in teachers’ scores on the five sub-scales of the
computer programming efficacy survey, between administrations of the instrument.
3. There will be a positive correlation between the post-test score on the computer programming
efficacy survey and the Lego creativity self-report.
Results showed a significant increase in computer programming efficacy and significant increases
in sub-scale scores. There was a medium, positive correlation between the scores on the efficacy
survey and the creativity self-report.

Conclusions
Data collection, through
the computer
programming efficacy
scale, used in 2019,
2020, and 2021,
provided a quantitative
measure of teacher
skills, with regard to the
five subscales of the
instrument. Further
interpretation of
subscale data will assist
in shaping future
teacher professional
development sessions.
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